esp@cenet document view 



1/1 



DETERGENT FOR PREPARING SEMICONDUCTOR ELEMENT AND PREPARATION OF 
SEMICONDUCTOR ELEMENT USING SAME 



Patent number: 
Publication date: 
Inventor: 



Appilcant: 

Classification: 
- international: 



Application number: 
Priority number(s): 



JP1 1323394 
1999-11-26 

GOTO HIDETO; MATSUI TAKESHI; NIBUYA TAKAYUKI; 
AOYAMA TETSUO; MARUYAMA TAKEHITO; KARITA 
TETSUYA; ABE KOJIRO; ISHIHARA FUKUSABURO; 
SOTOAKARYUJI 

TEXAS INSTRUMENTS JAPAN;; MITSUBISHI GAS CHEMICAL 

CO / 

C1 1 D7/32; C1 1 D7/1 0; C1 1 D7/50; C1 1 D7/60; HOI L21/3065; 
H01L21/304; H01L21/3213 ^> 

C1 1 D3/02H; C1 1 D3/20B1 ; C1 1 D3/20E3; C1 1 D3/33: 
C11D11/00B2D8: H01L21/311B2B; H01L21/311C2; 
H01L21/3213C4D 

JP1 99801 32228 19980514 

JP19980132228 19980514 



Also published as: 

@ US6265309 (B1) 



Abstract of JP1 1 323394 

PROBLEM TO BE SOLVED: To obtain a detergent 
capable of effectively removing deposited polymei^ 
formed on dry-etching of a via hole and metal wiring 
formed on a semiconductor substrate in a process for 
the production of semiconductor elements, which 
comprises an aqueous solution containing a fluorine- 
containing compound, a borate salt and a water- 
soluble orgariic solvent. SOLUTION: For example, 
there are employed ammonium fluoride as a fluorine- 
containing compound (A), ammonium pentaborate as a 
borate salt (B) and dimethyl formamide as a water- 
soluble organic solvent (C). Usually the titled detergent 
comprises 0.1-15 wt.% of the component A, 0.1-16 
wt.% of the component B and 6-80 wt.% of the 
component C. Further is added a quaternary 
ammonium salt of formula I or an ammonium salt 
and/or an amine salt of an organic carboxylic acid of 
fonmula II. In the formulae. R<1> is 1-4C alkyl; R<2> is 
1-4C alkyl or hydroxyalkyl; X<a-> is an inorganic or 
organic anion; Z is H or 1-1 8C hydrocarbon; R<3> Is 1- 
4C alkyl or 2-4C hydroxyalkyl; n is 0-3; and m is 1-4. 
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IH!*«2] (A) -^yymit-^^, (B) H^'!7K, 

(C) 7K;t14^«ijt#JSl/^ (D) -MSC ( I ) 
[ (R1)3 N-r2 ] + a xa- •••(!) 

Z- [COONH4-n 

-st/jnia^^L. m(*i ~4<DSS!t^^-ro 'SfcRS 
A<«iafc-S)^^. ISSftro^&RS lifcA<L^lcp]--e=t,M^c 

[li*«4] (E) ^®j5ttSiJ^^=&^i»» 

*S 1 . 2 XI* 3 BB«ro^li«:«^^lSjtffl^;f SiJo 

fc^. iS^iil ~ 4CDL^■r4^*MCt^iga)3fe;fa^|■e^5t^ffl 
[ii^ae] i|ii!H*S«±lcBT^<7>/<^» — >lc#Jg* 

t. i) iei^« ^ K ^ -f X ^ > >7 ( - J: y ff^ 
JieLfc^. IS^iSl ~4<OU^-r*iAMC|Bi£(Dj5tj*SiJT-j5fe 

fS-^^^m^fr-f mm±[Z7.\Z >^ly<f3 (SOG) 
ffi^WUL. MI^M6eBJ<b'tr'f«tt^-JHil±f$oail 
$6i^M. SfcliC V D;ilc J: y }efig$*t*K^b<r-<^M 
±lc;?.e>:r><^^:^ (SOG) M^«Jf Mi::B!lte 

[l§^«9] flSB&M^y-=l*¥9|f^A> 'gS^i^ 
^^i^^^. ^Ib^^iV. T;U5-'t7A. 7';U5-'l7A 
>a>K-:>'4A<1 O20~i o22atm/cm3 T*fc-S«ltSa-> 
/d:-5fIseW*JS 6 XI* 7 iet£(©#igt*:^^-(DS{i;t:^ ;i . 



(DRl l*t=A<l^lC|5|--e=tS^CoTl^Tt,J:< , R2 I* 

~4<DT;u^;uSxi*t KP=^vT;u=^;ua$ 

jF-To xa - |*te;^XI**^a)|itf 7|->^*L, al*!$ 
C»*I13] (A) ■^Z>vm\t'^^. (B) ^t-v-t?^ 

(c) 7K^'[iM^mn^u (D' ) -flsie (id 

(R3 ) n 3 m • • ■ (II) 

[000 1] 

[fgBja)«-r-5ftiri;«-i?] *feB^i*. #^t*:m^^Kjtffl 

-So $t)l-PL<l*, *f|B^I*. *»*$:m^S!itX^lc 

^;L^T. ¥^^Sffi±i-^ite>;h.5>'t7V T7^— ;u (th 

lE^^. K^'<x<v5^:>-9'-t?}^jSiiax-r-s^ic. 17 -fT 
71^— -in^spai/isfflv t^l*^mi^^^a)^I'JM^c ifi-^ 

mt*;^^ ^ S! jf-r •!> icMf -5 1 0) t? & ^ o 

[0002] 

[iJfeJtEOatlir] ifi^. '(5iJ^I*SS:*;^i«^ffi 
lUliS (ULS I) (cfcori*. IslS&CDJfJI5E(7)fc(»l=^3R 
$4x.5*QXTt-;±A<, O. 5//mtL<l*-€-+i.liATi:l'»-5 
<14^)-C?S$ffl•Cffi^LL^fiS|r^forL^•S, C<Dd: 3^Cffl^LL^ 
^lDX^|-;£A<^3}^$:|^rL^i)Ct'|c&or. K^-<X'v5^> 
■>'SliBrojgAI*=FRr^:T-fe-i)o (!:C1^3&<. croK^-fx 

•y5^>->*icfciNri*, x•v5^>y<Dji^Tli#t^. x-yg^ 

S'^^lcfflL>-g.**>?.roj«^^^l*i:«). Ui?;^ h^-^t?®/^ 
^K^5^^)^x$;h.f:filSlcJt«•ri)C<i:A<5a]^)^^-cl^*o z. 

^tSt^fcy. ^<DS«14*<^ai3^i:.S)^ji:\ 
<7)«fflttl=#:^'SSii5»$RlS-ri3-E-*tJ5i<a&«><, LfcA< 
or. ;ia)itta7i<'j-7— i*3t^j-ir^.^-r^!2'^;!)<fe*, 

[0 0 0 3] ±l£lt«7tf'J-7-^|^^-r^:^;i<!: LT 
yaJ^ET'^i)C<!:A<^Db:^^TL^fco LA^L'drA^'i. CIO) 

mo^oiz. 7-yig^b^!feic«LrJ±^6*)iB*fttta)fc.S) 

Sl^m«$filfflLfc^#l*^5a)-C T;U5:::^'t7A 
■i?>T;u 5 xr;? A|::ffl>i£:«-$^*-r -S^MlBli^^+t^f if (7) 
J: 5 IC. 7» •;/mib^i^(^*f LTJ±$56<]»Atl<D^f t^^*t 
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[ o o o'A "! $ e> ic , 7 ity^mM"^ 7 ■> ^b^k^^ t v 

ffe^MCD-fl-pfc-SSOG (X e>:^>'5'*^X) M 
li, 7-v^^b^!feli:SL<SlB;L^4**v-5C<tA<»ie) 

hm^m (^msB6 4-88 54 s^^An. ^mw- 

6-22 257 S^-ikmUif) X^7)ly±y—)VT 5 >m 
4-28986 6#i^i«. 6611 9^^ 

t>^»:t>«^/i«^<, -e-oi^uvx hfij8i»ji=<fey. *JS 

iSiasigW-ViffeiiiffiA^e^ 5 <tf ©PpIH t fiat L r L^ 

■So 

#MiE|if3^«^ K^-i-x-v^^^f-Uff^jSaDX-r -1)1^1-. 

(- fits * *t -5 C i ic J: y qftS L fc7K^i- 1 L T ® $ ± 
[0 0 0 6] C(0<fe3<f*«iBi^^«a)lg:ft$^R&JLh-r'S) 

$1 Xi^ >J1 $ K ^ 'T X •> 5^ > >7 L fc^lc^fiK 



mit^^iymit. y'umit-^mzi^Lxit^&^m-^ 
titdiiiiz^ y , mm-t^mm^mmn-°'j -^-iz^ y 

[0 0 0 7] 

L fc Jt«7t< y -7 - 1 Jt^j-ic (^^ -c # , L =&« 

m\t*T-(mm. s o Gig, mifr-frnm. th^i^\t'T< 

S C t ^ B 6*1 1 -r * 1 0 1? 35) -5 o 
Co O O 8] 

-c, -^^-ivm^b^l^iit, 7t^*t7iSl^t*5§tt*«|jgaiJt$ 
^^f*7J<j§;•S^fflL^sci:lc<ky.$c,(rl*#7>>m 
ib^^i:, 7^'t7iJ^, 7Xj§tt=&^j#»Ji:*#S<DlgegSt7 
- -t? vutK >Ka> 7- > ^ - -t; A 

i£-¥'r5>^*^*-r'i)*jS5S[SfflL^i)Ci:lcJ:y, K 

Kib^-<mM, soGK, mt'T'imm.. fc-stMi^-f 

m&l/#a^MiEl^m«* lg:fef -5 c t < , ^^icKs 
£L^i)Ci:$MaiLfco ^LT, [^£A<S 

BCil^.* L3'§)C,!:A^t., ^*-< T/^— ;H}JJSXiglci3L> 
■CI*. 0•^T7^^-;^ifi^<75>^|feA<7^^< ^i:y;tit<b$4x-S 

■)5. ^Rl^l^^^J)iExslcfcL^rl*. ^siEi^iiffiiiMSBcD 

^MtULfc. 3f:fBeBI*. A^A^*afl IzS-^LnT^IS L,fc 

[O 0 O 9] -r^f^o*.. (1) (A) #7>;/ 

(B) Tt-xOKffi^ti; (c), 7K;m*^j§SiJ^ 

T. gtif^Ji t^-rSo ) . (2) (A) ^T^-v^^b^ 
*^5. (B) ThO^^, (C) 7jCj§tt«*i;-§SiJ&I>* (D) 
-^it ( I ) 
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C (Rl)3 N-r2 ] + a xa- . . . (i ) 

(dri {tf-t<i^izm-X'tmu-oxi^xt^<. r2 it 

^•To xa-|*it^XI**«ia)l§-f a li^lS 

Z- (COONH4-n (r3 ) 
(iCcf. Zli7K*ll^XI* 1 ~4fii<0Km^ 1 ~ 1 8CD 

i^1b*m^*^3^L. r3 ^tmm^^ ~A(n7)i-=^)i^M 
x^l!lSS2~4<7)t KadF-i/r;u=^;ua^^L. niio 
-srossfe^jFL, ml* 1 ~4CDM^$^jit-ro 

-S)^^. ttlSCD=&R3 (ifc*<l-MC|^-T'tP^f 

';7AtgSt;/Xld:*:^*;U7t?>^T 5 >t£$^*-r ■57k 
j§jSANt.^C-5¥»i*m^S!atfflgfe;*« (KIT. gfeiffflll 

[0 0 1 o] (4) ^m^&^±izf&mm^i^fiiL. m 

Ji£Lfc», ±tE (1) . (2) , (3) (Dl^-fM^lzm 

m<7) jsfe^»jT' jsfejffiis-r -5 c t ^ ft «gt i: -r ^ 

(DSSIit^j^o (5) iti»{*S1fi±l-pJTSro/^5'->l=^ 
><flzJi'-)mfS.Ltzm. ±IB (1) . (2) . (3) (D 

■l>¥3H*m?-roiSjt:^5i. S.u: (6) ^mw^u±\zm 

-f x->^>-Jf|rJ:yff^fiELfc^, -hie (1) . (2) . 

( 3 ) a)L^-r*iAMcia«rogfe;^»j-ej5t;f «ia-r -6 c: t s 

■?>o 

C O O 1 ;1 ] 

[fEIQO)9l£&a}}i$9l] 2^il^o>%;f#J (i) . (ID & 
\zi5i^rit. -ett-P^t (A) m^AtLX. 

7X^7 ^^-'i'A. Ktt:7-y'lbT>^-'^A, y^;uT 
= >7'-v1b7K*tM. x^;UT 5 •(b7K^ie. ^^d t° 
;u7'5>:7-y(b7K^^. :7-y'ibi^ >5>5^;ur>^-'t7 
A/ci:<!:A<^lf ^;h.-5o -0) (A) JUt^^cO^^-y^-lb^!^ 

^^filiO. 5~ 1 0att%(DlBSlT-$)-5c 
[O 0 1 2] ^fgB^rojJt;!-^] ( I ) , (II) ai/dll) 



^$#*-r ^7k;-§;SA> 
(lilT, 3t;fSiJlli:f?F-r^o ) . (3) (A) ^y-uB 

it-^^. (B) n-^'ymtSL. (o 7KiStt*«i;tsijjtu; 

(D' ) -®!5C (II) 

Dm • • • (II) 

^;ut:>^— ':7A. ThOKv^^^UT^^-OA. Tt^'t' 

^i?X^;UT>^ — '^A. Tlx -t? 'J y 5^ -lUTV^-'t? 
A. ;fx't7^h'Jx^;uT>^-'t;A. T^'t'K^h^p'^ 
;UT>^-'i'A. Tn^?^^ h^x5^7UT>^ — •t?A*A< 
*lft.*l^. C<D (B) ^5£^^ro7t^'t7^^(d:maT'fflL^r 

•?-a)#*Sl*!^l=*«KI*'S < . ttiJEI-fSCTiifiSSS 

in.^t<. ffi^iio. 1-1 5fi»%<D®ffl-efc-5>„ CO) 
»*<o. 1 Mg%5^«T'i*soGMa)ig:ftti|]fi)Si!iS*<?E 

*fi(*o. 1 ~ 1 om»%a)®ffl-efcs<, 

[O O 1 3] *^B^(D^;#^J ( I ) . (11) JiU:(lll) 
lcfct^TI*, ^;h.-f;h. (C) fifctJi-i: Lr7Kj§t±^«jt^J 
*<fflt^b^x-5. ^cD7K;t14*^;t#J«t: LTI*. ■|{»J^I*7tx 
;UAT5 K ; N — ^^;U7t^;uAT5 K : H - i> =f- )\,^ 
;UAT5 K ; N, N-v^T^UT-t hT5 K : N->^ 

— xf=^n/-y'j3— ;u/j:i:<D7;i'3— 

i^^x5^;u. P^zJ^^^u. fLM^f^-iu, fLMx5^ 
;u3tj:t*<7)x>?.7';ufl. uv-J?*'; :?^;ux 
— T-;u, vx^u>>f'ja— ^^;ux— T-iuao: 
vX5=-U>^U a— ;u^ty x5=-^ux— ^^u^cirro^f ' J 3 

(C) j«$i-(D7k^t4««;-§«'JI**?fefflL^r4,J:<, - 

i-fijBgii'jf < . tt;Si-r5i:riia:ss$tL-5A<, il-^i* 

5 — 8 OSao^CDKH-efe-So Z(DM*<5Mfi%?^j|S-C 

41* 1 0~ 7 OMfi%C0ffiH-rfc-i)o 
[0 0 14] *feBja);ft;|fSi] (II) lcfcL^TI*, huIB 
(A) J5!t^\ (B) fiE^^SU: (C) WLi>itmz. (D) 
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mi^t Lx. -fisxc ( I ) 

[ (Rl)3 N-r2 ] + a xa- . . . (i ) 

[0 0 15] z(D-mA (I) iztsi^x. Ri \tmm^ 

5i^IIg^«<Dt^•rtt•^$)ortckL^o c 0) J: 3 ^#:T;u4^;uS 

-rv:?ptVb». n-:^^;u*. -fv^^^^^uft. sec 
-::3^^;uSSi;t e r t -:^^;uftA<^if e>*LSo ^ 

t<i:l^o R2 I^^^Stl -4(DT>'U4p;USXI*fc: 

T(*. ±fBRl tLXm7fsLtzij(DtmCt<D^mi-f^ 
I*. 2-t Ko^v^x^;u». 2-t KP+i^:^peju 

3-t KP+vT^T^US^fihf^b^^lf ^+l^o 

-<:t->a)«SJ^jF-ro «till-f 7h><D<5J]i: LTI*. /\P 
>!f>-f BSK-f 5fiK^^>. 

[0 0 16] ±fB-fig5C ( I ) xm-^ix^mmmr iy=E 

7^ h^>5^;UT>^-'t7A>^Pe>j->^tg. 

Z- CCOpN H4-n ) 
[0 0 18] CCD-^xt (II) lcfct>r. ZI*7Kmi^^ 

irLTIi. st^. :^pe:t>^. K^. S^K. 

^^u;u^. xirT»;>K. 
•J>!UK. Ti-u-oK. vj.'t?^. -^p^^. -^u-rv 

>K : v^7P^^-9->- 1 . 4-v;*;U7t?>K ; V^7P 



(2-t KP^i>x5^;u) T>^xOAffiM7K^ 
li. hU7«5^;u (2- t KP*vx^;u) T>^-'!7A 
mM^. (2-t KP*i/x^;L.) 

-t^A^'M^. hU>^;u (2- t Kp*vx^;u) t> 
^-'t?^^^^. h'j>^;u (2-t KP^vx^;u) 
T>^-OA^*SKffi. h U 7t^;u (2-t: Kp^^v 
x^;l.) t>^-'^7A3'^;u^^. ^h^x5^;uT>^ 
xOAm^7K^m. ^ h^x^;uT>^z:H7Aft^^. 
^ h^x^>iUT>^-OA^'^ig. i^h^x^;UT>^ 
^^AKK^. ^h^:/pe;u7>^~'t7A^Blifi. 
h^T^p e;u^5^;uT>^-^AS^K^. ^h^::^^;u 

TV^xr^A^'^^. -x h^3^5^;UT>^xOApe 
h'J>^;U (2-t KP^vx^jU) T>^xrt7A 
hU;^5^/u (2- 1 Kp^S/X^;u) 
X H7 A«SM^ ^ci: If ^ *i ^ o 

[0 0 1 7] CO) (D) jS^omeaiRr>^xOA^i* 
Tiiail^^^K'S^b^. Ji^l* 1 -3 0SS%CD®ffl"Cfc 

<. ^fc. 3oaa%*a^*titS7K'j^-<75i*56i$ 

lt«7^"U^— O|^.^iiS(Dy'v5^>X^j:i:C0S;^)^?>. CO 
mE9«&T>^xr:7Affi(7)5f^Lt^^WSIi2-2 OMS 
%OffiH-t?fc'&o **B-Ba>s5fe;f»J(lll) 
I*, tuts (A) (B) liHI^^U (C) nE»^tt 

ic. (D' ) JSL'At LT. -fiSS (II) 

Dm . ■ ■ (II) 

1 . 2-v:b;U7fC>^ ; ^ t KD$m# 
^ig ; t KP3?^ jUg : 1 , 3, 5 - h 'J > 

P^^'t^->- 1 , 3, 5- hU:b;U7t?>^^f<hra):^ 
;u:tx>^^;&^e>:^;U7K+v;uS^[»l^fc?IS*^plf?>*^ 

:7xx;ug^K. :7xx7u:^pe:^->K?Si:(D*;u7t? 
3 \tum^ 1 4 (DT)\^^)v^^\tmmM 2 - 4 (d t k 

;uSa>«»J<!: LTii. x^;u». n-3fPtf;u 

e c -:?^;uSJtl/ t e r t )\.&t^m\1r * 
fc. t Kp^vr;u^;u»oc«j<t LTi*. 2-tKp+ 
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i>^neju*. 2 - 1 KP^v':7^;uS. 3-tKn::^ 

[0 0 19] C(;)cfc^?Jf-jl§xt (10 TrS*tL^^<l;b 

^A. P^TV^-'t^A. :^P e:^->^7>^-OA. 
i8^7>^-^A. ^^KT>^-OA. ^7^^>^T 
>^-^A. ^'^'J>iH$T>^:::^'^7A. y^)\^^^>mT 

— OA. V3.'^7K7'>^ — ^A. -eP^KT^^ — 

H7A. TU^>^7>^-'!7A. :7-7;uKT>^-'t' 
A. V h^:3>^T>^ — OA. 3y\^^K7>^::^0 
A. 7ve>ST>^-OA. THf^-OKT^^-O 
A. -ti/<i/>KT>^-OA. ^SSKT^^-OA. 

h;u><;u^T>^-OA. :7^;uMr>^:iiOA. h 'J 
> 'J hKT>^-OA. eP> U h^T>^-OA 
>Efc!:A<^lf t>*i*o K-flS^ (ID r**$+t** 

ijx^;uTa>. -;UTS>. i^Mx^'y — 

;UT5>. -^peii-vKx^y— ;uT5>. ^S#Kx 

^y-;uT5>^j:i:;b<^if i^j^K-So ::(7) (d' ) f^i^cD 
;u7f:>^7 >^xO A^'^^^i:b ;u7t^>^T s > 

izn5i:r®fijM^s?^t^>5)^ -3 os»%<7Dffi 

;r lifiTK u -7 — / \ ^ > X t'cDS 7!)^ »b . 

CCD^^gl^^U^^tO^TV^xOAi^-^^^I^^UTt^^^r 
IB (D) J&^t (D' ) ^:«^^*fi<5^^t5i±Tffll^SC<h 

;{j<r'§'Sc -0±i^. (D) iS;^^*!: (D' ) j&^T^tcD^ 

i+#^a}!)<. ±iBa*A^e) 1 - 3 osfi%. »^ l < 1* 

2-2 0Sg%cDl5HlC3Ei:€) cfc 5 lcffll>*(D/)<^*«J-efc 
[0 0 2 0] *f§B^(Dj5fe;faiJ (I) . (II) & 

1+i)B6<JT*. p;rlllrj;y, -t^t^*^ (E) Rl^^,!: LT, 



Kxx7^;u^. T;u+;u^>4f t>u+ 

^ICij^^v-x^'bv v;ut* i — ;uBgafi^xxT^ 
7K'J.5i-+vx5^b>v;L't*$' >fliflS^xx^;i., 
' J + -> X U > - tK ' J :t 4^ :^ □ If p 3 tH 
7K'J:i-^V'X5^U>^»i*, 7t?'J:i-^->x^U 

>r 'J— ;ux— 7K'J:t-+->x5"u>T;u^;ux— 
T-l:^u>7';u=i— t;>+;u7K'J:^-^->x^ 
u>'J >^xx-7^;u. T'J— ^U7K'J^4r*>x^u>g > 

— y }l^:t a T )\y^Jiy:h )07ti >Mi^. y ^— :? ;U:^ Q T 

^ri'X^ u>x^i y — ;u, 7 •y*<b7'^u^;uxx^;u'5: 

;u h31KT;L'+-'uxx7^;u. t->u^^>^^-> KIK^^ 
U ^^T^mr^UXX^^UJEf t*a>*> 'J 3 — 

[002 1 ] :^mM(r>m^m en, (ii) sut(iii) 

(C^5l,^■CI*, C(D^SjStt«'JI**?trfflL^r4,J;<, - 

^1*0. O O 1 ~ 1 a»%(DffiS-Cfc-&o C<D^*SA^ 
o. 001 S»%*a|-ciilt«7K'J -7— 0>l85*jSJg(DlRl 

a>®Avt.. c<pl^M;■s■t4i^Ja)^l^^LL^^«^*o. 01 

~0. SSio^OStEH-Cfe-S, ca)J;ai~Lri#t):h.fc 

ifT-imm, fc*L^(±>b-'rms.l;=&a^JliB^sl*^l-^!^ 

[0 0 2 2] JjJiir, *f£Bjro#»tt:*^(DMit:>5;£l=0 



(7) 
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siitS;5fe;f$iJT*;*;*ffiat-^:^;£r'fci)„ -^5. Bzom 
[o o 2 3] m 1 (D^»lcfct^rl*. *-r¥#<*sffi± 

ffiJ^lSSSSS^as x/<-y^"J>^f^. cvD,^ 

[O O 2 4] jRL^r-, CCDTM^feMlBJiH^, ^iS-r-S 
•4^*na)#S(- J: oTiEi^*DXL -tOi-tf-, CV 

&^i^itc\/ omifT-f mmt^mt\zmi^i> s OG 

^'ptj:< ti^t.-mmmmm^mfS.r^o -^iz. com 
^*fl<J^^s«^l-ol,^rl**T•|j^BJ•ri)o m2(Dm^ 

^mma. 'J C V D;i/d:iflcJ:njT}& 

•5 -tf -r 7 H-v-;KD»$n£Sa:m 2 O^tSlc it i)&H§Bi^ 
(Dft^jS. $^>ir, c4^c,lc«g<^!fej^ffll31^Pt*l=•oL^r, 

[0 0 2 5] ^r. mi a>si4iict5it^m)i$ft^Kxii 



^m.tj:{£\z^ y Rglt-r-SJiV -^^t.^? ^iVLTx^v'V u 

7 ■lb ^ > (D -7 *r;^ A<a«ffl t^ f> *L -5 A< . 

X ■> 5^ > :(3 X a)flSA?' X <v ^ > >7-|i^<t I* . X 5^ > ^ 

■r'<^>pt^!^<Dfisicj6i:TjSi:jMis*ti.. cajK^-r 

x.y^>^r«iSI=J:y. MSmi a)lS»l::j3L^-CI*0•-f 
T7^s-;^*<Jf^fiE$^^. mzo^mztsi^xit^m 

[0 0 2 61 CCD K^•1'X'>f^>^7*^alSICiSL^T(*. X 

vf'^yfijT.. v'^7iV'-&.xsmiax.muinzis.m-ri>m 

mr^^X^lcii.gt^b:^;* L < mL^?>4x*<, -0) 
»m:^^X-VlCj:^ljlt^b:»jil*. ±IB K^'f X-y5^>^f 

«!M\zzf=7X^jiv^-><f^^nmr^^^. wi-mm. 

T'fc-So Sfcc(DK«::^^Xv|:Id;*0i^b«iSlc^5L^ 

T, KlR*rxiC-7'y3R^**X.S5~2 OSg%SJS<Dil| 

— <73P^SA<^ai«fer^^i:)S-i><. :z<DVvmiki57.t\.x 
[t. mXitC F4 . CH F3 . S F6 . N F3 , C2 F 
6 UEt<m\i^M.ho C(7)**X$-fflL>T2~5^j'(Dfi» 

'('^ll±2~5S!-fBl<7)SB$W«iS$^T3*^tDEIt 
1b5aS;UJSI*l 5 0-18 CC^ST-feSo ;SSA^1S-r 
^■5.!:£li^bA<?E5J-(:ji<T U^fL^*5-t+t*<$)y, ;SJSA<S 

[002 7] c<DK^:^^x^(cj;y04ib5aSL 

f, , 'f X •> ^ >^7-5JIS(DK5|-±JS l, fcJta^K y V— 

■5A<, JJfejfjglSlia^, ^J^l^l 8~3 0°CfIS 

4 0°CfIJg^:CAD;aL-C8fe;f«!iSLT=t.<fc 
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'rofilIRi;ifc;f;SJt'tCi:l-lSDraa:iM^$ti-5<, 
[0 0 2 81 it«^U-7-^^.^-ri>a;f:^;4i: Lr 

«jg@iW7K (M'C DIW (De-Ionize 

d Wa t e r) ) lr J: ^-rf ^^^tLV l£it^gr$§ 

m2 0)^gfi|lcj3L^rl*. ::<DJ:5l::LT*Bffi$S 
[O O 2 9] 

mmm^ 

mX'S>h. (a) I*, Mfel3!*Sta (y>K-r^CVDK 

^5»>^1a. 4»>'Jf;^Tr»S3. T;U5-'!7A ■ 
^K2, klbf^lS'Va (J5S^R6±8I) 1 b^)llI?>J»Jfi!t$ 
1i-t=*, ll2^ras^^K.t^j:'&T EOS (^h^xh + 
->v5;» J18a. «^ttm*tSOGll .(¥ti-(bffl) 
9. $C>lCTEOS (t" h^X h:^ri^v/7» IBS b$ 
lir^ff^fiES-frfcti^^jj^-Tc (b) (*, ±15 (a) (Dm 

nmo'^. m2iirBi$6^Mi-fciti)8 b±ic, '^^77^^ 
smig^^-To (c) 1^. f^zmfsimmma a, g. s 

[0 0 3 0] Hi (c) (D*^<*^^^I-)!^LT. *f|BJ 

A75 K3 5Sa%. 7X6 oa»%A^b'5f-i.;3fe;f^J$-ffl 
L\ 2 3"'C|zr. 5$}raj5fe;f«13a*lifiLfc(D*,, 7Xj5fe 



teJSLfco ccD^. i^sam^ufsfs (sem) -c 

^b^^ifco Hfe^Sg^M-cfe^T EOS (^h5x 

h^vv^»^8a. 8b. w-mit\zmmtstitzmt8t 
^*rsoGii9. T)\ys.—02^ • m-^^mz<omm<Df^ 

[o 0 3 1 ] it^m^ 

HI (c) (Ds^^mi^m^izMLX. y-yitr^^e-'t;!^ 
4aa%v v>5^;u7^;uA7£ K5 5S»%. 7K4 ia 

M (SEM) t?tS^^tTofc!iig^, itmyH'J^-\^^± 

fc^TEOS (-7^ h^X h + *>>>^» ISS.a. 8b. 
¥ffl<blcfi|ffl ^:h.fc»«14**t S O G H 9 Jil^T^U 5 - 
t7A • 2 ;5fe;f ^J(C J: y ;l$$*t, ':7V TrH 

— ;K»ff$t*cA< 1 o b(»Jp<P:S;tJtfofc<, ttSH$-lll3 

[003 2] mmm 2 

Ei-efe-So (a) 1*. mrsf&^m (>' > k— rfcvo^ 

^bM) 5©±lcT®^MiBI^Si:'S:S^5'>M4. mit 

'f^'^>m^ B. ■5'>yx^>Bi3, t;u5— 't7A • 

^M2, mit^^i^m (s.mm±m) 1 b^iii;Afl^»s$ 

•ti-fcgfc. «2SWi»*i)gt!5f-5TEOS h^x 
v->^» @8 a (b) I*. 

±ie (a) (DMJKfiero^. iS2)ira$fe^a<t'tf-5T Eo 

SJI8 a±.(C, 'tf-i-TTt^— ^UPjflPSDXfflCDUvX h-7X 
f 6^JKJ«LfcB#^a>BTS«Jjt&5i-r. (c) I*. m2 

Ursmi^BlT EO S (tM-^x K4^vv^» )i8a± 
<75UvX 6|-a+5^^rL^^^L^IIl|l^$ K^'fx-v 

^>'>*i-j:yffiyp^#. $ f>i- K^'f x<i/^>-jf&. 7 

or L^fc Ui?X h i^^^fai^^tSjSSm- 

<fe y^;f>«Q31Lf-^<7)OVr7n— ;n oroSrStijg^ 

UV— 7<7)*t®$jjif c 04 (c) <;5#*tt:*^(cjRrU 
■C. *fe?Bro#igi*:iilTg!j£ffl55fe,^#J-C&-5:7'><b7> 
^-'t7A5Sfi%, E7^'t7^7'>^-'t7A1. 5SS%s 
vy^;U7f^;i/Ay S K3 5a»%. 7K5 8. 5SS%A^ 
t.^i:-&>5fe;f»»J$fflL\ 2 3°Clz-C5$J-jaj*;fffliS$J£L 

EM) T?ii^^?Tofc$s^. mmn'^'j^—\t^±izm^ 

^inmi^it^Mzo m2m«ei^KT EOSJt8 

a. s.xsT)i'Z-'^j*-m-^^i^za)m-^it^-otz<m 
1 oa3^)<^#t>ttfcc tt^s^® 5(c^Lf=o 

[0033] tb»<M 2 
114' (c) (D^mtf^f^^iZtil^X. ^-v-lbTl/^— -t^A 
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mmm (sem) T'ig^^jgLfc*sm. iiW;t<'j-7-i* 

EOS (i^ h^X h^vv^» US aRUtT;U5-'t7 
Lfc, 

to O 3 4]. ||]5S0iJ3 

11 7 (* c <Dmmm\z t$ \f^^mwm^<D^itJi^(Dmm 

mV&^o (a) li, Jlfe^SfeiSK > K->fCV.DK 

(b) Jiie (a) roJIS^Jifca?^. J5*ti»JhKi'3:'& 
;?.^7 6^ff$fieLfcB#,^(;)Kf®tgig^5i-ro (o) I*. M 

Hit * -f X 5^ ic J: y Si y P^LNfc^SlESJlJD 

^-7l*±RELTL^-i)o (d) I*, ±fB (c) 0>mm 

■7-7ii^,s$tLrL^nct">tt®^*-ro m7 (d) o?¥ 

ib-5:7-y1b7->^-'l7A4a»%. E7tx't7^T>^-'t7 

A2Sfi:%, vJ;^ ?^;UT-tr hT£ K5 oafi%. 7K4 4 
Sa;%A^^'d:^;3fe;f»fiiJS-ffltV 2 3°cizr s^reiafeiftM 

ssjSLfcs. 7kjfe. itJiLfce dwrnm^^^sffi (S 
EM) X'fm^^-ofzmm. mm^')^-itm±{zv^^ 

(e) l-^Lfco 

[0 0 3 5] ll£Si$44 
1181*. Ca)||M0ii(Cfclt4i|i^<*^^(D§S!jtXfi<75itt 
WH-Ufc-So (a) I*. arelSfeiSM (y>K— ^CVD 

^>IS1 a. •$'>yXT^l^p3^m;^?ffJ)5ltSl±fcfllit^ 

Tjito (b) I*, ±fe (a) <Dmi\^f&(D'^. ^ly^fT.^ 
>m3<D±lZ^ ^JRiHJSADXfflCDUv;?. hVX^ 6^ft$ 

mm^m^Tr^-To z<Dm^vrx'izmmTii')^-7ii± 

JSLTt^-5, (d) It. ±fB (c) CDfflli^, T^^?!; 

/cforUfcUvJX j-^T-vv^-fRl/^^-Jt^yiCcJ; y>5fe 



[0 0 3 6] 118 (d) (D^^m^^m^iznLX. :^%B^ 

Lfco ccD^. (SEM) xm.m^^7 

tz^mmmm^^tzo ikmm^ms (e) ic^ufco 

Hi (c) lcfclt4iii^ft:«^-|cJPtLr. *f|B^0)i#3i 

^- r^/A^^ffiSSa'/i.. i;>^;U7h;UAT5 K3 5M 
7K5 5M»%A^b'Ef-5>gt;#»J^ffltV 2 a'CJcr 

ro^. ^SMm^s^s® (SEM) xmm^^-otz^ 

fcTEOS Ct' h^X h=^'>i/^» BS a. 8 b. S 

oGjg9. Tji^s.-'^A ' m-^^mz<Dmm(D^ikit± 

[0 0 3 7] tiMmS 
m^ (c) (cfclt^¥«^t:S^I-jf«fUT. yvit7>=B 

i;.jt5^;U7ts;UAT S K3 5Sfi%, tKS 6Si% 
*^e.^f-5^5t;#»J*fflt^. 2 3"ClcT1 O^J-iffljJfe^fllS* 

«a (SEM) -C?SI^$^Tofc$gSs lt«7K'JV-l*^ 
:^IC^.S$+L. >t;f1b**tfco ^fcTEOS (5^h-^x 
h4^vv^» S8a, 8 b, *$iril«ttiR*tSOGJg 

9 f)<mi^m\z J: y 

m (c) ICfclt-l)¥3?f*«^lc*fLT. *f6IS<Di»i# 

tt:3g^siJifflj5tjf »jr- fes 7 <bT -t? A 4 ma 

%, 5E7^'i7^7>^-'t7A1 Sa%, P^T>=Eii't7A 
5fia%, v^^;U7^;L.AT5 K3 5SS%. 7K5 5S 
«%A^t)^C■i>^^fe;*^J^ffltV 2 3''Clcr 1 0»ra3tjf«B 

(sem) T-ss^^tr-pfciss, it«^°'jv- 

l*^^lif^*$*t, 5«;f<b$tL/-=o rfcTEOS (^h 

^X h + vv^:/) If 8 a. 8b, ««14SI*rSOGlS 

9, 7)i.~.-'yA • m-^^M2<D^m<om-kit±<i^ib 
[o o 3 8] mmm7 

m^ (c) l-^5lt4i|i^^*^^!■^fflL^r. :^mm(D'=¥-m 
«:^^g!itffl;3t;f5ijr' 35^:7 -^/Ibrv^-lyA 1 m« 
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4 8. 9a*%*^^>tE-S;5t;f^J$ffliv as'cirno 

'ik. ^^mm^f-mmm (sem) -cii^^fT-:3fc«gm. 

TEOS (t^ K^vi^'^V) B 8 a , 8b, SO 

[003 9] ||«E^J 8 

m^ (c) icfcit^il^^i*^^SfflL^T. 2^feB^ro¥» 

<*«^Sijtffl j5fej*#J"l? -S 37 -i* IbT >^ ^ A 4 «S 

5K3 5m»%. y -7^>^l^®^s14SlJ (EP-120A, m- 

XKSglfiM) O. 0 5M%. 7K5 9. 9 5S*%A^t) 
JtC^gtjfSlJS-ffltV 2 3<telCT3^fflj5t^«lS*fi£Lfc 

(SEM) -ClS^^^Tofc^m. Jta*°'JV-7l*^± 
jf;ft^b$4tfco ^fcTEOS (^h^xh 
4rvv^»li8a. 8b, SOG)19, 7)\^Z—'^Ik 

[0 0 4 0] |I!£<5"J9 
01 (c) lC^5(tSi^i^l|«:^^$fflL^-C, *f6?B<Di|i« 

<*«^a!iitffl>5fe;f Sil-e ^ -y ■(b7 >^ ^ A 2 as 

;i/7H2 h7 5 K7 om*%. 7K2 7Ma%*>e)JEc^gfe;t 

j^t^. f£jgLfc. z<Dm. ^mmm=f-mwm (sem) 

«Jfjb*3h,fco *fcTEOS (^h^Xh^rVV^ 
»e8a, 8b. SOGJB9, 7 Jl^ 5 —O 2^ • ^-^^ 

[0 0 4 1 ] nmmt o 

m (c) lz^5lti>i^ia»t^:^^^fflL^r, :$i^B:^(D^m 
{^m^^j^mm^mx' & * 7 ^b7 >^ - f a 2 
%. h^>^;u7'>^-'t7Ai aa%v 

;UT-b hT5 K7 0SS%, >'-:t->SI^®j§tt*iJ (EP 

-120A. IS-XHill^M) O. 05Sa%. 7K26. 95 
Sa'M.A^b'tf'Sj^J^^i^ffltV 2 3°ClcT3^^Fo1j5fe;f5a 

^sKSfs (SEM) X'm.mt:fT^fzmm. its^K-jv- 

7l*^^lz».^^?*t. ;«;f1b$;h.fc„ *t-TEOS (.n" 
H^Xh:^vv5» 118 a, 8 b. SOGB9. T;U 

= zL-t^ A • 2 (Da®ro)gftii± < I2to t.^-r. 

[004 2] ttlx^) 4 

HI (c) \zii[-j-^s^m»m^^mi^x. ^^^mmo^m 



«:fSI^S!ligffl^;f^I-C&i>:7->'lb7>^-'5A4fia 

%, i^^T>^-'^A5aa%. vp« ^;U7n;UATS K 
3 5fia%. 7K5 6Sa%A^^>^^■§)gfe;fSlJ€^fflL^. 2 3 

fc. ^^MmTsiiati (SEM) -cia^^^To 
ift«7t<'jv-7i*^^iri^^*:K. mmt^^ 

fcA^, TEOS (t^ h^X h=^rV->^» JI8 a. 8 
b . ^IzmiSt^mti S O G B 9 A^sfc^SlJir 'J: y $ *L 

[0 0 4 3] 

7 X ^ >^fic J: y spxfgjiK-r -5«^i=^-<Dii'JSi=± 
M ^^ft-r c i: < ^ t A<-C? # -5 , 

[gi 1 ] mmm i ic*ji+§i|i3itt:i^^^a)ffiiitxsa>BiiB 

[B12] IISS15IJ1 lc^5l^T, -l^-f T7t^— ;UA«ffJfiE$ttfc 

[03] tfcK«i lcfca^r, -^-f TTtv— ;u*<j^j5E$+Lfc 

[0 4] IIJfi<5'j2lcfclti,#»i*«^<DMitXg<D|ftBJ 
0-C&-5. 

[0 5] IISE»12IC33L^T, r Jj^— 

[06] tt^«lJ2ICfcl,^T. -^^^-TTh— ;UA<ff$J5£$ttfc 
4JtSI0T?fe«)o 

[0 7] mmm 3 feMt-&¥«i4:m'?-033!itxaa)iiiB^ 

0T?ai>-s, 

[0 8] mmm4i:^tnfh^^\^m^(om.i^jim<Dmm 

0-Cfc4o 

[??-^<7)lftBJ] 
1 a : m.it^^l^M 

1 b : mit^^^m (J5*tl»lhffi) 

2 : T;U5-'t7A • ^^^K 

3 : ^ 

4 r^^i^SS 

5 : gfelS^i^M (> > K-:^c V D^lbM) 

6 : Uv?X hv;^^7 

7 :Jt«7KU^- 

8 a : T EOSH 

8 b : T EOSH 

9 : SOG€ 

10 ■.mmni'j^-nm'^^TTis-ji, 

10a : ^;f^ro't7-<T^— ;U 
10b : gfe;f^0?'t7V T^t:— . 




(51) Int. CI. 6 lt»jBB# 
H O 1 L 21/304 6 4 7 

21/3213 



F I 

H O 1 L 21/302 
21/88 



N 
C 



3?«E»ffi»il5j|5«*^*lg2350 S*T4r-y- 
(72)f6BJ# fifT 

.(72)*B^# wuu 

«r^miSTjgm:^^iK^fri9182S11& 



(72)^BJ# jtLllJ SA 

lfTjil!lfr5gin;t;^^^«riiJ182Sife =m. 

(72)f|B^% )U|EB mm 

Dfjl!llS}iim:*^^^SfHJ182Sil!j =H 

(72)SIBB« S<S ^'XBm 

l)rj«imSTj§rtT;fc*^?:STilJ182||lfe Hg 

(72)f6l8% en t§=fiI5 

< i**rtT?D^22#ife =UM.mitiSFi 



(13) 



<^Ba¥1 1-323394 



